Lumbar axial loading device alters lumbar sagittal alignment differently from upright standing position: a computed tomography study.
A study was performed using an axial loading device in healthy young subjects. To determine whether sagittal alignment during axial loading using a compression device can accurately simulate the standing posture. Axial compression devices are widely used for simulation of standing position during magnetic resonance imaging (MRI) or computed tomography (CT) scans. However, images taken during axial loading have not been compared with those obtained in a standing posture. The study population comprised 14 asymptomatic healthy volunteers (7 men and 7 women: age 21-32, mean 27 years). Lumbar lateral radiograph films obtained in the standing posture (standing condition), lumbar CT images with axial loading using a DynaWell compression device (axial loading condition), and CT images without loading (control) were compared. Changes in spinal length, lumbar disc height, segmental lordotic angle, and total lumbar lordotic angle were compared among the conditions. Spinal length was significantly decreased in both the axial loading and standing conditions compared with controls. The magnitude of the changes was greater in the standing condition than in the axial loading condition. Segmental lordotic angle at L2/3 and L3/4 was significantly increased in both axial loading and standing conditions. However, disc lordotic angle at L5/S was significantly decreased in the axial loading condition, while the standing condition showed no significant change. Consequently, the pelvic angle showed a significant decrease in the axial loading condition. The compression device simulates the lumbar segmental alignment change from supine to standing posture in L1/2, L2/3, L3/4, and L4/5. However, in L5/S, axial loading using the DynaWell altered lumbar segmental alignment with a kyphotic change, while no significant difference was observed in this level between standing and supine positions. Awareness of these phenomena are essential for accurate interpretation of imaging results.